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Diaberties nellitus is the most comDom of the 
sttriois metabolic diseases of humans* True frequency 
of the general peculation is difficult to ascertaini 
because of differing standards of diagnosis, probably 
is somewhere around 1%, In United Kingdom 1.2^ of the 
population have diabetes about half are known to have 
diabetes and the rest mn be estlmatfd by population 
studies* Estimates for Insulin depmodmiat diabetes 
mellitus are much more reliable than noa-Insulin 
depandant Diabetes Mellitus, since most young patients 
are diagnosed after the appearance of sysetoas* In 
England prevalanoe of Type I illness has been estimated 
to be 0*22% age 10 year and in United States a study 

IV- (J.SaTi’S'' ^ • ■ : 

in Allfi®l»ne ’ csouatry, Pennsylvania suggested a prevalance 

of 0*2% by age 20, Insulin dependant (Type I) diabetes 
is due to damage to the Beta cells of pancreatic islet 
of Langertians. It is iK3t directly inherited, althou^i 
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ocaaponwatt uiirelattd to tho HIA syst». It is most 
provalent aftor middle ag® and. occurs most fM^ontly 

th& ®g®s of 50 and 70 year, althoui^ ther® is 
a cortain amount of overlap between the two types of 
diabetes* 

The disease is dmmcterised by series of 
hormone induced metabolic abnormalities} by long term 
complications involving the eyes, IdLdneys and blood 
vessels. Diabetes, besides its other ocular menifestations, 
also affects Vam infcraocailar pressure. Diabetics are 
ttoi^ pitmt to have primary open angle glauccma, Pallcaaar, 
in a ocsapr^iensive review states that chronic simple 
glaucoma dosen*t occur more fre^ently in diabetica 
than in g«jeral population and tlmt it is generally 
known that routioMt tonometery gives a lower average 
tension in diabeties, idierisis Armstrong et al. (I960) 
reported evidence of 4.196 of chronic simple glaucoma 
In diabetics, was almoat two times hi^er than roperted 
In most Of the studies of i^neral pepulatlon* 

The risk of blindness is abait 25 times greater 
la ^diid>etics than in non-diabetics. Diabetic Retinopathy 
is a lesdiag cause of bllndiwiss In United States between 
the ages of 20 and 65 years.# The fre<|uency of retiiMpatl^ 


app««rs to TOiy with age of or»et as well as with to ; 
duTOtion of disease. Ai^roximately 85% of patients 
eventually develc^ retinopathy but soine never develop 
ophthalHJOscespically visible lesionus . even u^to JO year 
of disease. Absolute figures vary, however, dep«ding 
upon the method of patient selection. In the recent 
study of prevalance of diabetic retinopathy^ among the 
patients at Joslin clinic, a sample of records of 
patients attending the cllnie throu^out a six month 
pericwi was iwewed. The prevalani» of Biabeti© retinopathy 
was 2% in this total diabetie population, 7% in patients 
with diabetes for less than 10 yeari 26% in patients 
with diabetes for 10-14 yearp and 6;^ in patients with 
diabetes for 15 year or more, 

Blabeti© retiiM^thy can be broadly divided into 
two f&ms* In the aa^^rity of cases the lesion consists 
of Mcrcmneuryiwi, haemoirhages, lipid enutetes and 
retinal edwap this may be termed as Sii^le Diabetic 
ftetinoimild^w on this form is another more 

Virulent type, PROLIFERATIVE DIABETIC RETIWPATHY, 
eharaeteriaed by formation of new vessels in the retina 
and proliferating into the vitreous. It 1ms been estimated 
that 10-18% of i^tlents wi"^ single r®tin«^athy progress . 
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to prolif«ratlTf» dlstese in a 10 year period. 

!l%» evidence of epecific changes in the 
fundus of sufferurs frm Diabetes Mellltus was 
first described by Von Jaeger (1855) «nd at a later 
date many menifestations udiich had been observed were 
fUIly elaborated in a classical paper by Hirchberg 
(1890-91). The fundus abnonaalitles seen in Diabetic 
retinopathy consists of changes within the retim, 
in front of retina and within the vitreous cavity. 

The intraretiiial c^ianges caapose the non-proliferativ® 
or aiiaple phase of the di8@ase« idiile tiM preretinal 
and the vitreous alterations up the proliferative 
or soaligzMnt phase# Hon prolifemtive changes are 
first to occur and thi^ laay or liiy not develop into 
t^e fr<Aifine(.tive phase* 

Diabetes iM^sides its other ocular aenifestation 
also affects its intra ocular pressure. The nean intra- 
ocular pressure in siaturity onset diabetes (:^DI!) is 
19*26 msMg idiid^ is higher than the nomal lisdts of 
intraociilar pressure reported in general population l.e.' 
16*1 Miig (Becker and Schaffer). The tonooeter is a 
device that measures tlie pressure thrcuy^ the eye ball.' 

The first practical tondaeter was that of lls^ekoff (1885), 


Th* «ecoiad applanation toncaieter Fick (1888) employed 
a fixed lurea of flattening produced by an adcJustable 
force* fbe modem version of tbis inatrument, Goldaann 
(1954) is a very accurate clinical tonometer, An 
applamtioa toncmeter that bas been pmved to be 
useful in the face of comeal edemia or scarring as 
well as in bealthy comm is the Ifeckay-Marg toncaseter* 
Kraker has recently developed a tonometer that senses 
vibrationy characterstio of corneal indentation 
toncmeter’Sy have been in use over longer than applamticm 
toixmieters. Most widely acd^ted indentation tonometer 
is one deviced by Scdilotz. 

tnie prmmxt stt^y is tandertaken to evaluate 
the i3xtm<H»cular pressure in normal and Diabetic patient 
and also to assess the Changes in different grades of 
diabetio letincqpatby* 



B 


EEVIEW OF UTSmfURE 


Diabetes is a ma^or health probl«B throu^out 
the world* Increased survival rates among diabetic 
patients have IikI to a large increase in the miaher of 
people idio develop long term ccwplications ot diabetes . 
These inclnde retinopath^t cataract, nepheropathy, 
neuropathy, and other macular coi^lications. Statistical 
data about Ihe incidence of blindness due to its 
ophthalmic oesplications is 20 times imre than the 
incidence of blindness in general population* According 
to dat»t fnm statistics on KLixsIntss in model mportiag 
area, 1969**^, diabetic retinopathy ms retponsible for 
11«19i cf the lam cases of legal bUndness in all the 
age af those in the 20 to 64 year age 


grodp* 




^ risk to, develop blindness ircei diabetic 
i^iaopatlsgr ^als©,,^lncr^^ the «luratiaft of disease* 

Accordlnf to estimates of CairA et al*, 19691 the percentage 
risk of blindaess mmm patients dlaipscsed at age 20 
Cdhmnilii) md IJ.IIi; eftw It years of diabetes, increaswl 
to ■ta%i0'W 3*^ after' 30 ymrs* " ■ • 

teoiat''' pitiaMi'' to^osed lit age iwm)^ risks mta . 
0«ii .aftOf it "yeari* 3.tjS attar 20 ymrs, and 7,1fS after ■ ' 


yeaira* 
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Total iacliitiic® of retinopatliy in type 
iSlebetes is t-* 

- 20-30^ after 5-10 year*8 

- 30*5C^ after 1CK15 year*s 

- JCh'dO after 15 year*s or more ■ 

Diabetic retinopattgr^^ first described by 
Von Jaegwp la 1855 is oae of the ma^or tragedies 
of ophthsdiBology* in oar present generation* It 
is predictable but not preventable^ «toronle soad 
progressive in its cmirse and iMMlIag' to blinteess 
in depressing porcmitage of cases. %ipr03c;lM.tely 
2^ of soil diabetics are blind due to iwtinopatby 
and the pfevelanoe ifKsreases 5«*1D^ in patients' 
idio have had the disease for more than twsnty 
ymm-* Biabetic retinopathy has 'been divided into 
tm %M3P(i0 rntma^Oirlm «• simple and proliferative* 
Retinopatliy appears to develop earlier in older 
patients* ^ Approt pttlents with sli^le 

retinspatt^ pmgtmm to proliferative disease in a 
10 year pwflod* 

tistati# sad llettleship Cl®77) were the first 
to d|iOOVir..,«splXliiry ia a case of glyeosuria« 

it wes not. until that Ballan^nm and LmmmtitSM ' 



•arly fwiitur® of diofeotio rttiiMpathy 
and loirozistoin 1943)# Mollor onos nsy bo 
dlfficolt to dlfforoatiato i^btlmlaosoc^iciaiF 
from & iilcsr®-aii«iryi»f ood tho two ar® oftoa 
gpou^od topr^or Oi *<1060 mid biota* Hard aM Soft 
oaMdatos'-alao oecur. Hart omalatoa ar® aoro cewaaon. 
fimf aro yollowiidi wildi f rrogular sharply dof 1 jm 4 
odgpsy -wryiag in also froi tl»y spoaika to largo 
ooaflwawl «fl«a patches. As was first 

dosmriM by Hatts< HOttleahlps Cl^)t 

a mmh&r of dlab«tioa»'''aiw traacular foxmtion with 
atti^daat' ooixoectiiro tismto dmlop froo the rotixmX 
iiOss«lSf’''A'iibst''’miiii@a» state at® th® olsion Is thm 
lost idiMit 'O fwf 'flists* ^‘How i^sOX foanaatlon are 



of proliferative rotia^atliy mxd for this reason, 
a sudden loss of vision In a diabetic nearly almys 
betrays the existance of neovasmilarizatioii. In the 
final stage of proliferative retinopathy, th«*e is 
a gradual regression in tl» site and nwBbisr of new- 
vessels, at the saste tiJi* the csomectlve tissue 
mrramASm tbiae in daaslty and ©ont'racfts 

into sheets or bends* JUthouidsi <d»nge involves 
a nvMid liability to "’vitreous haenoirhage , 
visioii li’ greatly at ylsk oaused dm to the risk of 
tracftion bsto 'Ites' fomeii leading to detadhaent of 
retlsai (mrtrnt^ iS#)|"iaje bends wrn^ also^dimf the 
retiwl' vessels 'out if their 'uisml course'’ an^^bi a 
faotwr ill the produotion if'' venous 'Oeelusion ehich 
ooiw»iily, eeoiii^ Bav«j^ 1^1 ihlttlngtoR 




in 



thB general incidence of diabetes aellitus 
Is Mgb for its affects between 1-4 to 1.7^ of 
population. It occum particularly in people in 
fifth and aisctti decade of life. The rspojfted 
liKidence of diabetic retinc^atliQf^ in sufferers £rm 
diabetes TOllltus depends on several factors, »ost 
iaportant being the age of onset of diabetes# length 
of duration, ©oatrol of glycosuria and above all, 
on the deligenct of the observes in iMawcMng for 
the early disease there has been a contincais increase 
in the frequency of diabetic retincpathy in pest 
few decades Wag«a«r^ figure on this point are illu»- 
imtlngi in 19t1 ia«wdiat«ly prior to the introduction 
of insulin# found an incdldence of of diabetiQ 
rfftinepati^ among diabetics (Wagener and Wilder, 1921), 
in 1934 the Inddwee has rls«!i to 17*7% 
et al. 1934) I and in 1945 29*6^ (Wageaaer, 1945). Typical 
figures based m large umber of patients mm those 
of found; 601 cawies of diabetic 

retiffi»athy in 12^ uaaelected diabetics (47%) and 
Oollfui '(1945)*, i».1#5*5 patios (52.^). 

It follows t$m diabetic retinopathy 

nay be to iOftlii at least in Mt'all Hie 

4j; / -r ■' , ; ; ;‘.r 



■BETIC 


fli« first rsport sf diabstio r«tii»^fttl^ by 
V* Jiiagar Cl9^)f vas baiiad m tbs findisgs in a 
22 ys«wp bid, ga«i«aer* Bmmmr mst, of tbe workors 
Miro statod xwliooimthy is oossion in petiimts 
of aiddlo or «dt«iio«l ago and raro in yotingtr f ooplo 
and oxtr»oly iwa boloir th® ago of 10 yoars, otaatovor 
tba toratioa of diabotas may bo (Foraytto and Faya®, 
19561 laortloM, 19^1 OitmT^ 1^1 Onost, 

Koaslor and SMlIiaiaiiy 196 $) • 


. ‘ fm isa?a1d4a diabotoo in 

faids^ mmmtim of diabiti© rotinopatby 

tboi^ iM a ptt3«fil 'a^roMtsat that tba prtyalaiiot of 
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retinc^atliy in tli« diabatic population ia positively 
associated with the duration of diabetes* in the recent 
study (by Kahn, H.A, and Brodley, R.F,, 1975)* tin} 
prsTOlance of diabetic retinopathy easong patients at 
Joslin clinic, was in total diabetic ptspulatlcn. 

is patients with diabetes for less than 10 years i 
2^ in patients with diabetes for 10 to 14 years} aM 
63^^ in patients with diabetes for 15 years or more* 

Retinal changes ere rearely seen until the diabetic 
has been in txtstsnce for 3 years, a fact ©Mtflrmed 
by all observers (Wait® and Beethan 1935| Wagewr 1945} 
J,S, Friedeimald 1950f Imnmnm et al, 1951 f Gardes 1955} 
G. Scott 1955 and wBny others)* Patients who develop 
diabetes before tM a^ of 15 ««* 16 show a i^requency of 
1CW or less after 5*9 years ^ diabetes, of 501^ efter 
15 years or so and 80-909^ after 26 years or aiore* bundback 
(1955) 'Oo the initial of 246 rocontly 

diabetics, in whc» thst disease had prescaibly developed 
aboye -to# agO'iif 40 years, foiaid retinopathy present 
in only 4^,‘' ihareiis DoHfua and Malge (1953), found that 
90^ Of dlabeti©s"’of over 1® year standing had retinopathy 
and tJoHer (1947)^ toa i ning mmm of 25 fmmr standing, 
conoltidod : ^t , mM a, ,0in^ ease had osc^od,.. 

' ' , ' '‘''ll*' ‘4’ ' K ■." ? ' ' *' ' * ’ "'i ' ' 5 , , ’ * • , ^ 



' ' ■ tlJiit mmm mmm tmm 

of ftf ^ 4UMtm.smvm 


tet it is of lisl«rott to 2 iot« ttet oot all th« 
diabotloa with leng duration of disoaaa oxhibit tha 
ratinoiwt^,* UastH (1999) s*api^« that Joalin waa 
abl# to roatfil 49 fttioafea with »Q»art«r • ooatuary 
wiofeory liadal** in that thay aadiiteitad »o ai^tw of **Lat« 
dlabotoa «yi!iiroiso*'t aftor 29 ymm ^ duration of 
diabotoa* ioeordinf to' #*S. FrladanwaM (1994), thar® 
art about 15»20f£ of diabatica idu> do not mhmi diabatio 
ratin^tl^' »£tm 20*2S yoaiw of diabatai* 




C ©specially after 10 year period), twt cont wry to the 
usual, tii8 prevalaiMie of dial^etlc retinopathy ie related 
to the duration of diabetes.' 


of 

Braun (1937), Hanua (1938), Heinsius (1939) and 
isany others concluded that diabetic retinopathy is aore 
coufflon in fiaales than aales* Duke-Elder describes that 
female-male ratio is 3*2, @M also that wcwMgm are more 
liable to develop retinopathy* Froi^rtion of festalt male 
ratio ndth diabetic retim^athy is about 4t3, idiilt 
in some other studliM there is nuch greater incidence 
among fwaleii Bmmm (1938), for e*g* in 183 cases of 
diabetic retinopathy found 72fC fessales and 2^ mles* 

The larger statistios of P^ptaawam* a«d Wiese (1954), 
Keidlhi at «1. (1952), danert at al. (1958) aiwS Babel and 
Rilliet C'1958)i hmmw did smt show a difference betwe«i 

I- 


riagiiKA^ 




aotinil" are observed in *ild as wen as 

severe oase«*'"ilanyi Cl9li)'foiiM retinopathy to be most 
co»on'in diabetic iterate sevwrity, Scott 

(1957) 'tt*d 'benetei ttot 'retiii#i«^' is '‘tore ctotoa'In 
11#1 (1954)-r'ln coalimst 


to thla fooM retinopathy to b© more coiaraon the more 
iiisulln was reqnirad to control the diabetes. Molaaihe 
also shows fetot retinopathy occures earlier end 5core 
commonly in severe cases, Waite and Beetham (1D55)# 
however finds no relationship at all between the 
requsney of retinopathy and the severity of disecr.o, 

EFFECTS OF COimOL OF SIABEglB OK REf IMOPATI-IY ' 

The clinical and experimental evidence snv,< 3 ests 
that good control of metabokic aspects of diabetes 
delays the onset and decreases the severity of retinopathy 
to prove this prospective study of metabolic control 
has been performed in- experime^ats with animals (Sngeman 
R.h*, Bloodworth 1973)* They found that poorly 

controlled group develcpM retinopathy idiile striking 
reduction in incidence and severity of retli|apathy in 
well controlled grmxp, 

PIABEgIC RgglHOMTHY IM miflOM,.. 

Afet faailier text b«w»k dasaiflcation of diabetes 
into ‘Juvenile- onset* and ‘Maturity onset* has now been 
largely abandoned by diabetolofists* The classificetion 
adopted tbs' diabetic Association and WHO 
■divides the- .aadbrity ^f-patieets l«fe© type I (insuliji- ,, 
dependant) a«d"typd II depewlant) Abandaat 

evideiMi iheir 'tat these two have sutirely dif fertnt 

MSd^ty #f tFKNi I fatleats develop 





zh& disease .in childhood or in adolescence g 


1968 ), 


Al>c«t 2C^ of Juveniles with diabetes show 
changes in fundus C^yliMifea and' Abraaowiez 1966? 


appears between 1CK14 years of age, while siaple does 
not apiNiiisr instil 1(S-29 years (Miidiaelson 1980). The 
sJj^le form of retinopatl^ appears in lets than lOf^ of 
eases if '"dlsIiSFtes^ lifts lasted for less than 10 year period? 
hut it m'imm ''i»*ait least fm ftfter 80' years of diabetes 

< , ; -Vv; " '.is ii' -/■ ' 5'" ■ 


iilll 
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(Knowles, 1965)* iCotoer (1977) has suggested tlbat ■ 
t’lore Is an ascoclaticai 'between proliferative retinopathy 
«M ’iJuvMilt ©met* diabetes and between ‘diabetic 
naculopathy* and ‘Itoturity onset* Bodanosky, Cudwortb, 
bliitelook and Dobree (19S2) also confinas this view. 

They also report association between male sex and, 
proliferative retinopathy. 

!I3ae reported Incidence of retinopathy in 






occured In cases of ©ore than 15 year duration of 
diabetes. Ihe onset of retinopathy in ^venile diabetes 
occurs after at least 6-7 year (Barta and Molnar 1970), 
Term (1972) reported retinopathy in 67% of oases of 
;3uvci:dl® onset diabetes collared to kM of adult onset 


fcaadsieter is a devise that wiasurea pressure 


throu#i the dye ball. Ihe first practical 

was that Of Makletoff Cl®S5)* Tfm second applantion 

i, Ml ' ' -M ' t 

tottieset«r Fibk' ClSWE) «iBplor«6 a fij^ area (0.0^) 





is the on® deviced by Schiotz 


Tjnm various methods of measuring the Intm 
Ocular Rressure (lOP) art s- 
(a) Digital Tooowetery - Ihe Impressibility 
of ocular coats la estimated by the sense of flucliuatioii 
percieved cm. palpatiohi so its accuracy is therefore 
never hi^ and depends entirely on clinical sense of 
the observer it is only useful to know gross deviation 
from normal* 


(b) ^^Itenometery •* tetra Ocular Pressure can be 
measured 'iif a iiiwiseter^ connected to ®aall bore oannula 
whioh is latwduosd into anterior chamber twt this is 
iwvasife .method anterior canasber will 

lowmr th# Oouiar Pressure* Qm3mni±s& this is most 




Th© &t thes© tunics dspeiKis on tSi® 

rssistanai oifsrod the «^«ball t© tii»s« forces 
msd resistance in turn depends on its latra Ocular 
Pressure and rigiciity ©f ccets* ftous instrumeatal 
tonoaetery gives an approx, aeasure of Intra Ocular 
Pressuie. It is of 2 types - 

Ci) 1Mintatl(» - aeasures depth of iapresslon 
pnsduced ij^on the omUur %iall by a given force 
whiidbi is represented lof a plunger, 

Cli) Aplanation force necessary to flatten a imown 
■orm of cornea is measured. 


ElSMiKiWMlItllfd 


a© wjwiai latra Ocular Presawre denotes both 
statistical Swrage pressure and pressure iMch is 
oowpatihle witSt uninterrupted healldi and function of 
the 0fOM Tho average mtra Ocular Pres^sure has been 
recorded differwt wo3rikWt pam given values ranging 
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SrMotz C 1909 ) after studying a group of iiowsal 
population, found values ranging froa 19 to 30 malic* 

■^lliwiddin (1956) lnvesti®Bited 1000 eyes (669 
males and 331 females) by Schiota »X* toaometers. He 
found average tension to be 19*0 »i}g« 

Goldmaim (1957) recorded aorael Intra Ocular 
Pressure betirein I 5 and 16 or more esactly 15*5 raiHg. 
Hie signifioent range of Intra Ocular Pressure by 
Schiotz toncBieter explains timt there are certain 
other factors ifhidb vary in different individuals 
which give different readings, Hie two main factors 
that Influence the Jtotra Ocular Pressure are - 

(1) fhe position 'Of patient and (2) *fei# 
sclerel rigidity MdBftla (1957 »M 1958) dwieiistreted : ; 
variation in an invirse direction of the eve h ai i.k 
rigidity with its Intra Ocular Pressure on enucleated 
eyes (Scdiiots tension ia,8^<)*4 at ocular rigidity 
0,02;i10,CK^)* S«wi , variation was observed by Ytteborg 
and MnmXf (1960) in vivo i,e, SoMot* tension 13.3 
and ocular rigidity 0*027^40.0010* 

/ Abieteiumi;iknd^Abrahs«son (1959) psrfpr^^ 
%ia®natl«i sort' in 250 noiwl 
todiidduiaii 'laia^ogiiJg td p t® 24 year age gr«a«> tM 
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normal range iims 14 to 24 miBHg, with a mean average 
or rajtillg, by both the methods* while Draeges (1959) • 
found a mean value of 14,8 with Gtoldmaim applamtion, 

Lewe (1961) feuM a mean value of 15.6 rraa 
of ©ercuery by applanation tonometer, - 

There ia a significant difference in reading 
of Schiot* and itpplai»ti<Ma tonometer. At least 2 factors 
seen to take part* firstly the position of patient 
and secondly sclersl rigidity. 

Christiansson (1961) did applaimtion and 
Schlotz toiwmetery in 100 norsial eyes with average 
a®Bf of 31 years and rsported mean Istra Ocular Pressure 
of 14,<S^*3 by s^plamtlon whidi was short by imm of 
the value idilch Ooldnaim had quoted. The Schiotz tmmtm 
was found to be . 15*C5|p,3 wiHg and this difference 
probably represeut the effect of the changed position 
on episdl«ral tmmm preawire (Uaner* Rikenbech and 
Weeaes 1950* Ooldmam 1957)* 

Iistim Ocular Pressure 

of 311i»*wal todivida^ by both Schtot* a»i applanation 
toiMweter and iienti®^; I«tra Ocular Pressure 
meaiwred- is 2 saaUg lower than ^ 

wiMit i#, ; rnmjmM ■ position, 
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reeding© and were as follows 


HdrisEoatal ssifplamtion • 17.36 waKg ♦ 0.53 


Soiiietx rwiing 


15.1 


+ 0,47 


Scdttfarta and DeoOso (ISn!^) reported applamticm 
reading mmmgSUmg 1*1 « liiglier tijan Schiota ighm 
coi!g>ariiig s^pliu»fetion meemirement idiile seated and 
Sdbicrte neaMreient in ©opine postnre. Shis was based, 
on flndiiag df 502 Indiwlifeiali with normal eyes. 

Jaehsod (1965) did a o<aB|>arative study of 
%p3j«itioit and Sehinta tonoi^twrs adding Iwi to aH 
tise re®4l*« tedbiai^t 'm pressure la 

M|h«r i34 ' rsN«bawl' ' id i^right position. tt«y " ■ 





of diJtberfcio r«tiiKipiithy« 


Mrm&tnmgt Bally » Bobaon bM Biroril (1960) | 
on the- »»«t* ©f ft wa«tivftly poimuftiifc Iirtm Ocsalar 
Prefsure of 23*4 -»a%. or hl#i®r (Sdiiot* t«Bslon)> Isava 
reetntly feuM ftn imMmm ckC glaticNMiBi in ilftbotes of 
at Iftftftt' uliil® proirlowaly Wait® aiad in 

1935 msA'mpeirtM ow&f 0*5^ of oOilnioal glmwm la 
a#cMa iiftfettio ■ ' 

Ocwlftr l»r»»«ure in mm i» 

19.S» CAwiHl-. «*# ' 19S9) itfblcb 1« M^tr , „ 

tMm im mmd^wmm iPresawr® rtporfcftd, 


tif 
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te general population i.e* 16.1 mMig (Boclcer and Schaffer) t 
while in Juvenile diabetics the nean Intra Ooiler Pressure 
though lower 17.93 saallg tlian the mean Intra Ocular 
Pressure in laaturity onset diabetes aellitus, 
higher than the average nonaal maan Intra Ocular 
Pressure, However P^onar (19!^) ani Anaaly and Baloglous / 
{1S>67) observed low Intra Ocular Pressure in diabetica 
than non diabetics* 


persons b«tw@«a 12-50 years of age* the fd» was to 
observe the reecrtioti of dlabetl© disease on the 
of eye ^jhlle igncrlng as far as possible the ' influence 
of age* He found that the diabetic retiMt^thy was set 
up only in 45*6?®' cases, a similar co-relation 
found by mmmm (1955) l.e* 48.6^. He also reported 
'that me' diibetii-«ye a^ M 
Freswju:^ ' tliaii a correspoiaaing iwrol eye* 
treat»«ttt »t«s to imm but little relevance 
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still decreased to 9*3 swilg. He also reported eye 
■hitli diabetic retinc^athy of grade IV and V have 
lower latra Ocular Pressure than other retlnc^athic 
group and the co-effecieat of facility of outflmf 

rises. : ■ ' ■ 


Arora and Prasad ii9&9)t studied a total of 
120 patiwits, wit of wiiich 60 were diabetics and 
rest were noroal forming a control group. All the 
patients were thoroughly esaamlned and besides careful 
tonometery estia»tion of scleral rigidity and estimation 
of facility of CMtflow was also done. Tonooetery was 
done 1:^ staisiard certified Schiots tonometer. Thi^ 
reported that out of total 60 patients ^ (76.6'i^) 
were of !Cm„ while <^vmlle onset diabetes constituted 
only 23 The mean Intnaocular Pressure of diabetic 
eyes without retinopathy was 18.^7 simHg., uMle eyes 
with retiaopatl^ was 19*99 saiHg* The significant finding 
was lower Intra Ocular Presairei 15.98 naHg in proliferative 
retinopatliy* They saw in different groups vi*. 20*98 wsHg, 
tension in 'ffmM 1 rettnepathy^ 21*99 mmg in grade II 
'and 22*10 'Schiots tension in grade 111, yMXm ffmM IV 
ahowikd m" level of %3*1B eidig* : 


s'-. , 1 y, ■ :• ; 


' (, "4" ' '« 













mTSOALS AM) MKBiODS 



fht prmsEA study was cairlsd out in tlia 


thorwui^sly ifiSKmiiisd yXth spscisl sophasis oa th® 
pati«nts intimHKM3Ar ttssioa and fundus, and v«rt 
r®c©rd«d on a pra-d«siga®d proforaa* 

Oi*r^«a,#« ■atarial was tbsa groupad asi- 
A* I* 17 ftersial netwlialaatic parsons 

war® ttLkm m oontrol for prssant study. 


I, Casas laBtidng: i3Ruvanll# Dla1»t«s, 

Casas liayti® s»turlty ««sat diJd»taa 





tMMimticm of «yo andl dotailod history 
ws taken. Diseases affeetisi the intra- 
ocular pressing as Iridocyclitis glaucoma, 
corEMBal ulcers etc# were not considered 
for ttie study# Those patients with nonaal 
internal egiB®ii»tion. of eye aM fundus 
were talsw# 


Those diabetics who are insulin dependent | usually 
have a positive faiiily ' history, symptoias start 
abmptiyi eery lerely ^radualt and patients are 
uiwally below 40 year of age# 


piiHWWS not defwsslent, on iiwilin, but showing 
}^per(^yoe*ieif ^iqie^oew, start gradually t aenifest 
aftM* ’io year' «f' age usually are mm patients* 
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gIgfQRY, C LIfgca?. ESCAHimTION AND INVESTIMIO^IS 

clinical history ©f th® pati«atj 
hi# family history was taken and the ©asea were examined 
thorcwghly* Bye wm examiiied thoron^ily for any ocnlar 
lnfe«3tion»| or other associated disease, Thsn latooratory 
investi^tioasp via, Blcxjd sugar levels Fasting or 
ftandcM wre done for each case. Ihe intra-ocular tension 
was taken ty Sctiiot* tonraaeter of both the eyes aiad 
'detailed fundus ^semination was done. 

pnocEyjRE wotmm poring the study 

patientsi Blood Sugar. levels for ell the patients were 
recorded* Tension of both the eyes were recorded by 
the steikierd certified S^otz tonometer^ patient was 
made in recumbent position» ^ xylocaiiwi instilled 
into eye tSmm, 1-2 drops each tiatf cornea was 
anaesthetised and then tension was ts^en. 3ra« tonometer 
was used thou^iout the study* Any person having 'very 
high t«sio» was refered to glaucaaia dinle and excluded 
fens study* Those cases wi^ relativtly hl^ tension 
were examiaid and obswwd <aiosely to exclude associated 
close anile glmcomak 


Pupils of the patloats ®y«a wera th#ii dllatod 
using 1C^ phtiayl«!ph®rine dnsps, 1-2 dr^pi instilled 
at 5-10 ffiinit intanml, 3-4 time** Fundus was seen ■ 
by direct qphtbalaoscope and the retii»I statu® was 
graded according to Wageners classification# 

Statistical analysis was done to derive mean 
arid stanaard deviation Cs*D*}* Mean values were compared 
using *t* test and significance of difference was 
tested* 






OBSERVATION 


TMe pres«at stiMy Tuias cairiciti out in 43' 
cj.aes of cUabetea at M€Miical College, Jhansl 

betveen 1990-1991. 17 non-diabetic persons were also 
taken as control for tbe present study, A detailed 
clinical assesiaeat haefflatological, and ophthalmological 
exaialnation giving special ea^basis to fundiis 
esmiiiination were carried out to assess tbe diabetic 
retinopathy* IXie espbasia wis given to assess the 
Intra-Ooular Pressure in differwat grades of retino- 
pathies* 

A total of 60 cases were ejcamined of which 
17 oases served as control while the r««aining 43 
cases were diabetics* The control grojp cooprised 
of 6 feiaales and 11 sales while the s-tody group had 
constituted of 17 fwiales and 26 aales (Table No* 1), 


fable ...Mo.* 1. 

cyiSE Mfttm.....AroRDM m 


S*!lo* 


Total flo*of 
cases 




m. 




C28*5aN) 6(35*w) 11(64.W' 


'"Wf' ; 

(Blabe 


diabetics) 


49 


1T(39.5») 26(60**5<) 







M i* frm tbe tabl« Ho *3, tlwat th® 

iii;J©rl.1»y ®f e<t®®8p ifl35» 28 oaii®s f46«68?^) if»rt uptio 
50 ymr &t ag® In iHafeatic IWP and only 15 caaaa 
if«r» ai»Ta tMi afi* li®«aw In ooatrol gtoixp all tto® 
17 oaaai C2@#33^) l>«l®ir 30 iraar ©f ag©^ 


f. 

Jlivanlla 

Oiabttioa 

i 

3 

•Vi 

2. 

mu 

(fiatiirlty (teat 
Biabitioi 

37 

12 

25 


s,m» 






of cases 

„ 

F^osal® 




hM in no, lYi that iKUcliura miml3«r 

of oases in oooti^ol ' gro^ are below 40 ymr of ago, 
mle f«nAla fatio btitig 1«1» iMle In stu4j ecmxp tbe 
ratio ia 1*3 However In age above 40 year 

3,i0 i« tb® Ml® fi»Xe rati© In control grca^ and 3i1 
nale fiMiJUi i^tlo in. stndy gro^p* 


1. 

10 

2. ' 


3* . 

31 **.,40,> J ;.;, 

4. 

41 ^ 50, : ' ., 

5.' 

'"^"''■'51 ^"40' 


TT io 






fabl© 10. Y is jBhowing that amongft th* study 
txip only 38 «y®s (45.2^) t th« dsvalopiaeaat of 

tinopathy idillo rest i.e* 46 eyes ( 54 . 7 ^) showed no 
tJjaoisathy at all. In mr study 2 eyes of 1 patient 
im esK^ta^ as pupil couM not dilate &a^ to 
syelopiMnil ®f ring synechie and dens® wtur® catract 


.tN»e’45*2fS .of cases, the retinopatJiy 
lifts graded (memMm to Wagwwrs dassif lotion 1945) 
into l,np Itl and H gf®det. Most of, the eyes (46) are 
Of grade 0 i*e, m retlnsa ehaages seen la thitti* fhere 
80 ?® t«rtiil Of' 15 odeeO la' aadh &i grade# i ai»l II# then 
grade tjb:"'C8'' ■■#*•') iid''iw«i#' tf (4 eyes) 'shows a decreasing 
order * t eye® d<»*titiiited a groiQ!' where fui^s was not 
»mn (TAbM Mo,# W)*- ■ ,, , , ■ ■ ■ 




TO GRiya 


Total Mo* of 
Djabotlc evo 


A« tern tabla Ho* fll ttet th® av«pag« 

duration (la yt«*s) to d®v®lop r»tiiM^tiiy Is 13.8 ytar. 
Grad® I rttiac^athy iMcia coiartltut® 15*47% of tfcui total 
aattrlal tlUMi siMwa ’ avwge diabotio duration of 13*8 y«ar, 
grad# II and III shows an awrage of 14.5 ymr in mala 
population wijll® in fa»al® pcipulatian tb«ra is a d®criaa«d 
duratiw i*#*- 10 ysatr Cipprwc) grad® I? of prollftrati-vi 
rotiwapatty idiidb oonsti1ait«s of th® total cas® 

oatwial iChows tlwi davtlepaant of iwfcinopatliy in an avarag# 
te®ti«« ®f 17.5 |tar. 











Ijst^ Pr@Bsure was takaa by Sehiotz 

indaotatloii tontaarfe®!* was tak«n la all tli« subjects takan 
as a ©oatifol w tlwi atu^ group* Th® avaraga' Xntra-Oculajp 
Prasuwr® ^ows a dafiaitt incroasa as( (18.85 iii«g) ia 
MM ttxtd a0«5 saiBg la Juiraail® oas«t lUabatas nellltus) 
as vhMx 0«aB|iNBri4 t# tbs aorraal ©oatrol (17*3 

(fabl® 






FFimgrT TYFcr; 07 


S.Ho. 


Oroiqp{!l^« of 
diabttfis) 


Itosber of KC®II 
Jbnwollo 
nontax ooatrol 


Itoafbor of 
patients 


37(61.66^) 

6C10,CW) 

17(283y^) 


Ocular 

Pressure (lOP) 

18.85i4,2 

20.3+2.7 

17.3+1.8 


Intre Ooular Pressure in diabetics sbonrs a definite 
increase as idissi ds^red to nciapdiabetic persons* In 
gxede 0 patients iiia© are diabetics but they have not 
developed any retinopathy as yet, forming a total of 
54.7614 of tim total oases, shows mmn Intra-Ocular Pressure 

'-t'. ' 

(lOP)’ of 1i*I mereiifter there is an Inoreasinf 

order in aa^y Ihtra-Ocfular Pressure as the grade of retino- 
pathy Increases ultimately at the proliferative stage 
('grade Hr) ifben the pres«ire shows a drop^ at 15«a7' isiiif 
on an mtimm (*able 3a)» 


V . 4’' r,'" 


' ’ I A*.'‘ 

,,, , . 'rU- * 
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MfflA QCUI 4E.PKSSURB IN RSUTIOM TO PJ-^nilAL STA^JS 


Eetlml status 

Ne.of 

eyes 

Percentage 

lletn IGP 

Diabetes without 

retinopathy 


54.76 

18.313.5 

Diabetes wlths 




(a) Grade I 
Eetinapatiby 

13 

15.47 

13.9513.3 

Cb) Grade 11 

; ■ 13' 

15.47 

21. 6^.6 

(c) Grade III 

: 8 ■ 

: 9,52 

20.33+2.0 

■ "Wmmr ■ 

(d) Gra^ I? 

4 

4,76 

15.2711.1 


m. 

It i® mriAmt fvm tabX« Kb. II that total 6 ©as®» 
of iMvwail® lUabotos and 37 casos of IDDI! wer# tal»n in 
oar »ta% mad ® e«i|>«rlsioii was aa^ bttwean th« ooistrol 

end stady^ grou^ (Beth Type I and Type 11 separately), 

faiae »», X aliowe that Irreapectiwe of tm 
type of d4ab«rte®t P walaes ere eigoifiowat c» coa|»M*ifiOii 
between ooiitrol and'iitiid^ group ^ P value being hi#Jly 
'slpilficseiit CP/0,001) to %pe I grm^ and aignif leant 
to mm CP/O.OI) or %pe 11^. 


H 



of Dlabetas 


Control lOP 


F ?alni 


Warn o«a^?arlng Prit»s«r« iwttsre^ 

control ^?r«W5» gronp* of different grades of retino* 
patMes, ym find tMt F mlm is not significant 






Cmtml lOF 


Grade of Hetino- 
pathi' 


e xm^.w wi •»." > n » 


0 

I 

II 

XAJL 

I? 


21 . 6 * 2..6 


17.3±1 


20.35±2.0 


17 . 3 ± 1 .G^ 


15*27±1.1 


17,3±1.8 


70.05 

7 o ,03 

/ 0*001 

■‘m0 

20.001 
20 . 
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DISCUSSION 


The primary aim of cxir study was to s- 

Study tht relationship of Itttra Ocular Pressure 

diabetics and non-diabetic persons and 
(b) To study the effect of different stages of 

diabetic retinopathy on Intra Ocular Pressure* 

Furthermore we have also seen the effect of 
duration- of diabetea on the develc^ment of retinopathy* 

A total of 60 case# were selected of which 
17 were ncnml non-diAbetic persoas acting as control 
sM the riMsaining 43 cases were diabetic persons. Ve 
had also divided diabetic cases into Jbvenil® diabetics 
(Type I diabetes) ^ani aaturity onset diabetes (ifOIH) 

, ‘I-!' " , ' 'I , * « 

or Type II diabetes* 

Detailed' clinitml exaasiiiation of each eye was 
dime in all the 43 patients and special «i^haai« was 
given to the iiit»-o««lar tension and ftmdusj grading 
of rottnal status was don# W according to Wageners 
clasoifioatlonr Hood .lasting or raMo®, 

ftocording to the''- aiey^jabiUlty' wssr9 recordid ’ih all - / 
©sases* Based on the observations dapicted in tables 
1 to 2, folliJfWihg iafer^iees wwre drawn awi discussed ■' 
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ur.dar different headings. 

It is evident from table Ho. 1 that anonf:5t 
t^.a study group of cases, the aa;5ority of cases 60,¥(> 
wore males and 39.55^ were females while In control 
group it was 64,7^‘S ware males and 35.3® females, this 
forms male female ratio of 2 j 1. Table Ho, 2 revesls 
that the majority of cases In Jhvenile diabetes were 
females as con^ared to maturity onset diabetes in 
which males were predominating. Ihike-Elder describes 
that fMale-aal® ratio is 3i2, and also that women are 
more liable to develop retinopathy. Proportion of female 
male ratio wite diabetic retinopathy is about 4*3# idille 
in some' other studies ■Wtiere is much greeter incidence 
among fowidesi Hanua (1938)# for e.g. in 183 cases of 
diabetic retinopathy found 72^ femalts and 281® males* 

The larger statistics of Bjrtsmann and Wiese (1954), 
Keiding #t al. (1952), Janert at al. (1956) anr^ Babel 
and miliet (1958), however dM net show a difference 
between the seaces. Use. fwaSon fear the predeatnance of,> ;; 
females in dhveiille; (l^e 1). diabetes is because of 
more suioeptibility of females t® have diabetes# lAile 
In MOiw,' males out mMtmt immlm prelmbly' because they , 
are more, c 0 ii«lSttS"abiWl (fable ^3 and^: 4).. 




I’able So. 5 shows th© retiml statisB of case 
laatarial. Eyes with retinopathy which forms total of 
3S eyes i.e* 45.2^ of th© total cas® laattrial is In 
olostt a^eeaent with th® prior studies viz., IVajjemr's 
(1921) found the, incidence of B,3% of diabetic retinopathy 
aiaong diabetics (Wagener and Wilder 1921), in 1934, the 
incideTOe has risen to 17*7^ (Wagener ©t el. 1934) bmA 
in 1945 it was 29.6^1 Komurup (1957) found 601 case© 
of diabetic retinopathy out of 1285 unselected diabetics 
(47JS) eM DoUfus (1954) reported 52.454 cases. It 
therefore followe© that the incidence of diabetic 
retiiu^athy is on. an increase and is expected to have 
above cases of diabetic retinopathy at pjreseirt. 

.4ft has been broadly daftsified earlier (fable 

sjaamgst th* different grades of retinopathy, 
there were 24 isales and 22 f^aales (54.7^) in grade 0 
retinopathy, 9 jssles ^wid 4 fewtles (15#^) ^ grad® I 
retinopathy, 10 uales and 3 fesales (15*47^) grade IX, 

9 males and 3 fawales in grade III (9*5»^) and 4 nales , ^ 

only in grade 17 were tBkm In our study. Cliristianssoas 
(1^0) too''fc«liad '8isi3S^^ tiy^fber of cases in grade 0 viz. 

44 and 19 fenale© in grade I' 
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in ,sr£c1e II 6 males aM 6 females , ia grade III 7 »les 
aiKl 4 females and finally 11 males and 8 females in grade 
I¥, showing a decreasing order. 

la our study we observed that the diabetic 
retinopathy develops la diabetic patients in 13. B 
year iidiile Giristianssoas (1961) reported retirjcpath^r 
to develop on m average 16,7 year of durationi a figure 
which was in close relation with the studies of Kormj'up 
(1955) Uptewi, worters in the past had reported tliat 
a minium of 3 year period is required to develop any 
retinopathy (Waite and Beetham 1935? Wageaer 1945? 

J.S* Frieadenwftld 1950| I^^anoe @t al, 1951 1 Gardes 
19531 G. Scott 1953). 

To develop prolifejmtlve retinopathy our 
study ^bmmA m average duretlcm of 17.5 years m the 
oth«r haM, patient* with proliferative retinopathy 
(Chrlstiansaons I960), constitute 17.:^ of total case 
material wl1ti'''an mmmg® diabetic durotlon of 16 ye^r, 
Komurop' (195«)'el»d''tiul'saiae figures of 16.1 >ear 
of diabetic duration'' to develi^ proliferative retinopathy.''" 

. , ,^Aaoti»r iJ^^^rtaat ,<«Nipw 

a decreased 11 'and III,; aad^t^t too^.^g, ■ 
in, im^m only, Thtli is $,33 year ia fipra<ie 13: retin^thy#. 



fcM 10.7 year in grade III retinopathy. This is 

apart I'i’om the duration of diabetes, age 
of the patient etc., it is also the severity of 
th,G disease wMch affects the development of 
x*otinopatliy. It vias found that out of total of G 
Juvenile diabetics, 3 had grade II and III retino- 
pathy i.e* 6 eyes (7.17^4), and their blood sugar 
levels mm 33^ on an average {thou^i dure t ion 
in years was ten). This observation is in co-reletion 
with 0, Donoghan and Druey (1954) who found retinopa'ttb^ 
to be more oomon, the siore insulin tims required to 
control the diabetes. Mttoilte also shows that retino- 
pathy ooures earlier aM more coranonly in severe 
oases. Waite aM Beethaa (1935) however found no 
relationship at all between frequency of retinopathy 

aM severity of dlnMse (Table No*?)* 

. ^ 

iimii irnm^omm. 

' , .. The fa'ot that mean Infcra Ocular Pressure is 
definitely isore In diabetle's, toeing, 18.85^.2 in 
aaturily onset dla,betes and 20'.3i2.7 In Jdvenilt diabettst 
as ' oon^ared to wian Intra Ooular Pressure in iwnsal 

population' InHm clearly deaonstimted • .; 

ln'w^»tMy flW''tatole'^m.-% The wine between mmi"""- 


control aM Maturity onset <liab«tics being statistically 
significant (P£0,01) and in iJUwnile diabetics it is 
found t© b© wry significant (P/0. 001)* 

However, various workers, viz. Palomar ( 1955 ) 
and -iinaaly aM Baloglour (196?) observed low intra 
Ocular Pressure in diabetics as cos^ared to non-diabetics. 
Arora aM Prasad 19®, like us, teve reported, mean Intm- 
Ocular Pressure in maturity onset diabetes mellltua 
to be 19*26 imaHg wblch is hlgiher tten normal mean latre- 
Ocular Pressure reported in gfiaaerel population i#e* 16.1 
MBiiig (Becker and Schaffer), idiile in Juv«ail® diabetica 
the a»an Intra Ocular Pressure tl»u#i lower 17.93 mHg 
than the mean Intra Otuler Pressure in MODM, was still, 
higher that noraial average mean Intra Ocular Pressure. 

IHTRA OCOIAR. FRISSUBE IM RHAIIOM TO RKTim .Smaa 

It is evident frm table 9 that,' octal of 
46 eyes ,(54.7^), of diabetics had no retisopathlc chants 
in fundus aM the aeon Infers Ocular Pressure la th®« 
is 16.3^?*? ^dh is difinitely more than n<»ml Intra- 
ocular Rresiwri of control group i.e. 17.3+1.B, though 
values between the two are statically not very sigaificsijfl 

***' mmmgo there is a definite' ' 

.f- / 

difference between the Infem Ooilar Pressure of two p*oi^s, 


Mother iraportarrfc interesting observti.tlors of 
o’.’.r ;^tudy that, as the grade of retinopathy Incrsased, 
the mean Intra Ocular Pressure also showed an increasing 
tendency until at the final stage (grade IV retinopathy) 
it d® dined steeply. 

In grade I ratinopathyt out of 13 eyes (15,47P*») 
mean average Intr® Ocular Pressure is found to be 
18*95^.3* values when corapared with normal control 
group dos®n»t stastioally mmi a significant difference 
(p7o, 05) though her® also ovtrlooMng the P value » we do ’ 
find a definite inorease in siean Intra Ocular Pressure 
as when o<»G|}ared to normal control group. 

Grade II retinopathy, similarly, following 
the tradition showed an increase in mean average Intra- 
Oc'lar Pressure i,#, 21, 66*2 *6, Here the values are 
found to be statistically vwey gignifirant (F/0,001) 
and ultimately in grad® III retinopathy out of 8 eyes 
which fdraed a 'total of 9 ♦52%, showed 20,35+2,00 of 
mean Intra*-Ocular Pressure which is agsdn whoa cohered 
to normal cdntarol group shows a very significant value 
(p/0,001 ),'“■* , 

^ mitt ebeipe, :mt. iwat interesting , , , - 

obserratiwi,, In cur' *1^ seen idam grade I? " y,,;', 
rttln«|»tlf' mA its^swam Intra Oisiler Pressures are ^ ■ 



total of 12:0 patiantSf out of iibioh 60 ware diabetics 
f onuiog stti^ g¥» fw^ and ^ i^3iii«>diabetlG8 fos?nii3g 

tbe eoatarol $mj^» Thwy tmmA mmn Xiitra«-Ociilar Pressure 
in diabetics witbcut retiaopatbar to be 13*17 . 

idsHe in eyes with retiacpatby it was 19*99 tmMg Cia mt 
Idse tntmw^mlar Pressure ijt diabeties ‘’wildi ' 
’retliicpatliir !• 1f*C® milg)#' Arora mad Prasad found 
slgnifioiant laeaja Intre-Oeuliir Fresiwre 

in prolif eratite retlnopatby idam t# mmml 

control Itoe'tadiie^ii' 15.S® «*% in grade If 

or prollfwatlw retinopetliy* In otbera, lilie usi they 
found latra-Ocular tetpioa of 20*98 awHg in 'grade 1 
retiiM^tlsyi 21*W,i^g ia^ "grade II retinafSthy and 
22.18 ,scbl©t« iP^ade III / : 
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In contmftt to our finding®, CiiristiamsoM 
(i960) who studiod total of 172 diabetic patients ■ 
tliou^ found similar ratio of retinopathy de^elc^iiig 
in diabetics (45*6^^ cases) is found, in cur study being 
(45.2?0, but unlike us, he found a deciwslng ScMots 
tension as the grade of retinc^atl:^ Increesed viz, 

16 BBiIlg in grad® I retinopathy in grad® II, the tension 
decreased to 12,3 ariHg and In giade III 9,3 aal^Ig, He 
said that tension further decrwtsed in grade IV 
V retinopathies but he didn't give the lOEact i«Clues* 

In nut shelly our stisSly aeply dMonstzates 
aM collaborate# the earlier flMiags, that the mmn 
lBtra«^oulitr Fresfsire in dietetics is higifeer than 
the pressure in general populatioii and that the pressure 
rises with the increasing grades of iatimpathies» 

!l^e stwSy has also ir^ioated that as the duration of 
diabetes is Incrwisedi it is directly related to the 
retinopathi© grade, besides other factors affecting it, 
as the insulin ye«pirwawt and age grcep of the patienfe* 

He therefore oonclude that the mean Intra- 
ocular ftffesawre ih- dlafeetios is more than _the mean 
liifare*4Jeailar 3^ressure_iB naaHUUbetics and that this 

ftmimm Increeses as the grade of retiaopati^^ 
immmrn ultiaetely itawiag a doimfall at last ^stege\; 

i, t, ^ ; , ■ ' , ; v; [ : ' ' . 




- -h, *' ' 

f 


persons and know if anj difference is present between 
them the present study was also directed to desire a 
co-relation between the intra ocular pressure and 
different grades of retinopathies, 

A total of 60 patients were selected, of which 
17 normal non-diabetic persons served as control, while 
the remaining 43 were diabetics forming a study group, 
the study group coi^rised of 6 Juvaille or (Type I) 
diabetes and 37 cases of Type III or maturity onset 

dla^eties . 

Besides taking the intra ocular tension by 
Schiotz tonometer, pupils of all the patients were 
dilated, and diabeties were divided into those with 
Winopathy ai^, tho^ without retiiw^pathy. Retinopathy^ 
was thus divided ^ into gr^es^I, II » HI IV retinopathy 
by direct ophthalmoscopy^,^,,. . 
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Amongst the study group cases, we found that 
eyes without retinopathy were 5A,7%» and those with 
retinopathy were 45.29^ while the control group formed 
28.33% of total cases material. Out of these group 
constituting eyes with retinopathy, eyes with grade I 
retinopathy constituted 15.47% grade II being in 15.47% 
eyes and grade III in 9.52% while grade III retinopathy 
was present in 4,76% of the eyes. In 2 eye fundus could 
not be seen due to mature cataract both eyes, with ring 
synechis, so that the pupils also did not dilated, : 

INTRA«OeUUR PRSSSORE III DIFFERENT TYPES OF DIABETES 

Intra-Ooular Pressure was estimated by a standard 
certified Schiotz tonometer 'in all the cases i.e, group 
as well as control group. Out of the study group, the 
average awaat intra-'ocular tension in MOW in our study 
was 18.85i^*2 while'''in Juvenile diabetes it was 20,342.7. 
The control group also showed mean average Intra-Ocular 
Pressure (lOP) of 17.3+1.8. The values were statistically 
significant when MOW and normal were coa^ared (P value 
/0,01) and they were very significant when Juvenile and 
normal control were coa^ared (P value /O.OOl). 

...I ,, , - \ ■ 
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Ihea different grades of retinopathies and 
their mean Intra-Ocular Pressure were compared to the 
normal control group, the highest Intra-Ocular Pressures 
were seen in grade II and III retinopathies i.e. value 
of 21,66+2,6 mmHg and 20,35+2,0 lasHg respective!. Both 
when coB^jared with normal, showed a very significant 
change statistically (P value /O, 01), 

Mean Intra-Ocular Pressures of 18,3+3,3 mmHg 
and 18.95+3.3 mmHg were found in diabeties without 
retinopathy and grade 1 retinopathy respectively. Both, 
though, are being definetly higher than normal average 
Intra-Ocular Pressiire of 1T*3+1*8» "when statistically 
seen did not show any significance (P value 70,05). 

Grade I¥ retinopathy showed a decreased mean 
Intra-Ocular Pressure i.e, 15#27+:1.1 imiJHg and the value 
is statistically very significant (P value /0.001), 

A part from Intra-Ocular Pressure In diabeties 
and 'its different retinqpathlc grot^ we also studied the 
relation between the devele^iaent of retinopathy and 
duration of disease,' 

lAaviag aside the age of the patient, ,and the 
severity of disease the retlnopatl^ seems to develop 
an avewige.. of 13*® years, We also observed fro® our'''Stud^ 
that as the duration of diabetes Inereases, the severity : 
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of retinopathy also increases. 

We therefore conclude that the mean Intra- 
Ocular Pressure is higher in cases of diabetics when 
they are conspared to normal ones and that as the ' 
severity of retinopathy increases the Intra-Ocular 
Pressure also increases hut if we find lower than 
normal pressure in a diabetic that indicates the 
possibility of proliferative or grade IV retincpathy, 
which confirms the common saying tlmt ’glaucoma in 
a diabetic case protects him to develop proliferative 
retinc^athy’ * Besides looking into the Intra-Ocular 
Pressure, we also conclude that- as the duration of 
diabetes Increases, the severity of diabetic retinopathy 
also increases. 
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